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Introduction
Child maltreatment (CM) is a global public health problem with immediate and long-term health consequences [1, 2] . Although CM has been existing since time immemorial, recently, this issue has got a widespread attention by policy-makers in the developed countries and several steps have been taken to prevent it [3] . In 1989, United Nations adopted the Convention on the Rights of the Child (CRC) to protect the rights of children worldwide and this has been ratified by 195 countries, which makes it the most widely ratified human rights treaty in the world [4] . Of special interest is Article-19 of CRC, which states that every country is obliged to protect children from all kinds of CM [5] . Sweden was the first country to introduce a corporal punishment ban and has in October 2018 been followed by 54 countries, whereas only four countries in Asia, namely Israel, Turkmenistan, Mongolia and Nepal have banned corporal punishment [6] .
The prevalence of CM varies widely by countries. However, it is difficult to make comparisons among countries due to definitional inconsistencies, methodological variations in conducting research, varied types of maltreatment, children's status and reporting methods [2, 7] . Despite these discrepancies, it is evident that CM is a serious social and public health problem, especially in low-income countries [8, 9] . It is also a problem that child-rearing practices viewed as acceptable in one culture are assessed as abusive in another culture. In the Indian subcontinent parental belief regarding particular forms of harsh treatment is considered necessary in the best interest of children [10, 11] . Besides, a dearth of valid data regarding CM in different countries makes it difficult to design and implement policies, plans and programs to address this issue effectively [12, 13] .
The World Health Organization reveals that while 25-50% of all children are physically abused, 20% girls and 5-10% boys are abused sexually worldwide [14] . An Indian study reported that 75.5% and 78.5% school-going children in Kerala were physically abused during the past year and lifetime respectively [15] . Similarly, high prevalence rates of CM were observed in a suburban community in Sri Lanka (76%) [16] and in Punjab, Pakistan (80%) [17] . Further, in Vietnam, 73% of the primary caregivers practiced violent discipline towards their children [18] . Many children witness violence regularly. A UN report estimates that 41-88 million children witness violence at home in South Asia, making the region to have the world's highest figures in this category [2] .
There are few studies on CM published in scientific international journals from Bangladesh [19, 20] , but there are numerous case reports on different types of violations towards children [21] . Most of the information regarding CM in Bangladesh comes to the public by news media or through government or non-government organizational reports. Though some media reports on CM played a significant role in issuing the high court directive banning of corporal punishment at school in 2010, media coverage of child issue is still negligible and it constitutes only 3% of the total media reports [22] . Despite low reporting rate, we found that print media tends to report severe physical and sexual abuse, where fatal cases get more prominence [23] . According to a recently published report, 82.4% of children in Bangladesh aged 1-14 years experienced either physical or psychological abuse [24] .
CM stems from a series of interrelated factors and identifying the definitive causes is complicated. Belsky modified the Bronfenbrenner's ecological model of child development to conceptualize the risk factors of CM and describes that cultural, communal, familial and personal factors intersect to increase the likelihood of CM [25] . Earlier studies focused on poverty, overcrowding households, low parental education, young parents, parental unrealistic expectations about child development, parental substance abuse, social instability, younger children and childhood maltreatment history of parents as determinants of CM [26, 27] . Hadi [19] reported that poverty, being a male child and low parental education were related to higher CM in Bangladesh. The powerlessness and the subordinate position of children in the Bangladeshi society were explanations found to children's experiences and perceptions on CM in a recent study by our team [11] .
In order to address the CM issue properly and to take an effective approach in preventing CM, it is essential to understand the magnitude of the problem and demographic and sociocultural characteristics of the victims. A dearth of reliable data on the prevalence and risk factors of child physical abuse (CPA) in Bangladesh is one of the main hindrances to address this issue properly. Therefore, the current study was designed to investigate the prevalence and risk factors for physical abuse of children from a child perspective.
Methodology

Study setting
This cross-sectional study was conducted in Raiganj upazila (sub-district) of Sirajganj district, an agro-based rural area, situated in the north-western part of Bangladesh and approximately 150 km away from the capital city, Dhaka. The Centre for Injury Prevention and Research, Bangladesh (CIPRB) has been maintaining an injury and demographic surveillance system in three unions (administrative unit under upazila) of Raiganj since 2006 and since then sociodemographic and injury-related data of all residents of this area are updated twice a year. In 2017, the total population and number of households in this area were 146,828 and 35,071 respectively. Each of the persons of this surveillance area has a unique identification number and this number was the base of our sampling frame.
Participants
In total 1,547 children aged 11-17 years were selected as study sample using simple random sampling procedure. The sample size was estimated based on a prevalence of CM 82.4% from a previous study [24] , an absolute precision of 2% and a confidence level of 95% according to the methodology described by Lwanga & Lemeshow [28] considering a response rate of 90%. A complete list of household addresses of all sampled children was prepared beforehand. Children over 11 years were chosen since they were considered to understand concepts and have the ability to elaborate on their own life situation. It is an age where they normally understand informed consent [29, 30] . The survey took place in March and April 2017. The research team interviewed 1,416 children from separate households with a response rate of 91.5%.
Tool
International Society for the Prevention of Child Abuse and Neglect (ISPCAN) Child Abuse Screening Tool for Children (ICAST-C) was used in this study to evaluate the prevalence of physical abuse of children [29] . Since 2004, ISPCAN has been working together with UNICEF in developing three questionnaires, one for parents (ICAST-P), another for young adults (ICAST-R) and the third for children (ICAST-C). In 2014, ICAST-C was updated and prepared as a single tool combining previously used Institutional and Home versions [29] . This tool has been successfully serving as a common instrument to measure the prevalence of different forms of CM worldwide and it is possible to make a comparison of CM data across cultures, time or between studies.
There are a number of well-performed studies globally using ICAST-C [15, 31, 32] . In the Asian context, this tool was found reliable and valid in different cultural settings [33] .
In the Bangladeshi socio-cultural context, 17 questions of ICAST-C were found related to CPA and these questions were asked to the respondents with reference to the past year. All questions had multiple choice responses: "once a week or more often", "several times a month", "about once a month", "several times a year", "once or twice a year", "not in the past year, but it has happened before", "never in my life" and "no answer". The children were supposed to select only one of these options. If children would respond positively, they were asked to identify the offender as "adult male", "adult female", "child/adolescent male", and "child/ adolescent female". In this study, we considered adult offender only. Besides these, participants were also asked about safety feeling, bullying and family violence.
Further, participant's living situation, birth order, educational status, marital status, occupation, parental education level and the following socio-economic data: household assets such as table, chair, watch, computer, electricity supply, refrigerator, television, radio, mobile phone, bicycle, air conditioners, number of farm animals, agricultural land etc.; dwelling characteristics; source of drinking water; toilet facilities and cooking fuel were collected. The number of the questions followed the original ICAST-C questionnaire and all additional questions were numbered in a distinct way.
The original English ICAST-C tool was translated into Bengali (the official and common people's language of Bangladesh) and back-translated for comparison. Standard translation procedures were followed by bilingual experts and the Bengali version was tested by two boys and two girls aged 11-17-years and was found understandable.
Focus Group Discussions (FGDs) with professionals, rural parents, male and female children aged 11-17 years were organized to sensitize the vocabulary and thinking patterns of the population and to accustom with the content area of the study as suggested in ICAST manual. The FGDs were audio-taped, transcribed verbatim and necessary modifications were made in the data collection tool.
Procedure of data collection
Training: We developed an interviewer manual in the local language to be used for implementation of the study with attention to consent, ethics, and data collection technique in electronic devise. A three-day training session was organized where the five female data collectors were trained to introduce themselves, explain the purpose of the study, obtain informed consent, administer the data collection tool, ask about abuse in a non-judgmental way, preserve confidentiality, and recognize possible negative reactions and respond properly. As part of their training, they interviewed 17 children aged 11-17 years outside the study area to be familiar with the interview process and also to check for any inconsistency in the tool.
Data collection: The whole study area was divided into 19 blocks based on data collector's assignment. In order to collect data, the data collectors visited the households of the children. The interviews were made in a quiet place with a face to face approach to collect the data.
The questionnaire was designed in REDCap (Research Electronic Data Capture) for data collection. REDCap is a web-based, secure, reliable free software application designed for collecting and managing research data developed at Vanderbilt University [34] . The collected data were exported to the Statistical Package for Social Sciences (SPSS) version 24 for analysis.
Data analysis
Descriptive analysis was done on participants' socio-demographic variables, family characteristics and family violence. Frequencies and percentages were calculated as summary measures for the qualitative variables, and arithmetic mean and the standard deviation was used to describe the quantitative variables. Principal component analysis was adopted to construct wealth index based on household socio-economic data and dwelling characteristics [35] . The frequency of various forms of CPA was reported. The past year prevalence of CPA was calculated by dichotomizing all forms of abuse based on any vs. no exposure in the past one year. For lifetime prevalence, forms were dichotomized based on any vs. no exposure in the past year or ever. Prevalence was shown in percentages with 95% confidence interval (CI).
We further categorized all 17 forms of CPA into frequent (�3 occurrences/year) and no frequent (none to �2 occurrences /year) groups. The frequent category was based on the following responses: "once a week or more often", or "several times a month", or "about once a month", or "several times a year", and no frequent category was based on the followings "once or twice a year", "not in the past year, but it has happened before" or "never in my life". Univariate and multivariate logistic regression analyses were used to determine which of the independent variables predicted the occurrence of "frequent" CPA.
Independent variables that demonstrated a significant (p < .05) risk factor (expressed in crude OR) in the univariate model were selected for further analysis in a binary logistic regression model in order to identify independent risk factors (expressed in adjusted OR) for the occurrence of frequent CPA. In this regard, all significant variables among gender, age, education, living arrangement, safety feeling at home, parental education, socio-economic status (SES) base on wealth index, bullied by siblings and witnessing family violence among adults like shouting, physical violence and using weapon were entered simultaneously in the adjusted analyses. A P-value less than 5% was considered as a level of significance.
Ethical considerations
The questionnaire has some sensitive questions and asking them might be emotionally disturbing. Therefore, the ethical issues were carefully considered in the consent form, to ensure voluntary participation and to maintain confidentiality. Confidentiality was maintained keeping the interviewee anonymous with no identifying information on the questionnaire. Furthermore, after every interview, the child was asked how (s)he felt and was encouraged to talk to a trusted person if the interview evoked unpleasant feelings. However, such a situation did not occur during the data collection.
Children and their parents were informed that the study was about violence against children and the participation was non-paid and voluntary. Children were invited for an interview with a data collector. Prior to the interview, parental written consent for children's participation and assent from children were obtained as per the requirement of local ethical boards. 
Results
Characteristics of the children
The survey was completed by interviewing 1,416 children aged 11 to 17 years. Their median age was 14.4 years (14.5 for boys and 14.2 for girls), and their demographic and socio-cultural characteristics are summarized in Table 1 . The most common family size was with two children (37%) followed by three children (34%) and most interviewees (36%) were the eldest child of the family. In total 86% of the interviewed children were students at the time of the interview and more than 10% were working mostly with household work (6.8%) and agricultural work (1.7%). Almost all children resided with their parents or family members (94.3%). Among all children, almost 12% were married (10% girls, 1.7% boys). The largest proportion of fathers had no formal education (37.1%) followed by primary level education (33.0%) whereas mothers were mostly educated up to the primary level (47.5%). A few parents had a completed graduation degree (2.2% of fathers and 0.7% of mothers).
Prevalence of CPA Table 2 shows a summary of the prevalence rates of CPA both in the past year and over the lifetime. The past year prevalence rates of at least one form (�1), at least two forms (�2) and three or more forms (�3) of physical abuse were 92.8%, 79.1%, and 57.1% respectively where these rates were 98.7%, 94.9% and 83.4% respectively over the lifetime.
Children experienced a mean of 2.84 (SD 1.6) victimizations during the past year and 4.28 (SD 2.01) victimizations over their lifetime. Male children were subjected to more physical victimizations than females for both past year and over the lifetime (p values<0.001).
Prevalence of frequent CPA
After analysing all forms of abuse of frequent and no frequent categories, we have found approximately 78.1%, 46.4% and 25.6% of children experienced at least one form, at least two forms and at least three forms of frequent physical abuses respectively. Male children were abused significantly more than that of female children ( Table 2) . Table 3 summarizes the lifetime and the past year prevalence rates of different forms of CPA. Hit elsewhere except on buttocks, standing/kneeling and slapping on the head or face were reported as common physical abuse. Female children experienced severe forms of physical abuse and results show significantly higher rates of the past year for hair pulled and lifetime shaken, choked, burned or scalded than that of males. During lifetime, though non-significant, female children are also more subjected to other severe forms of physical abuse like kicked, beaten-up, slapped in head or face. No child had experienced physical abuse by means of putting hot pepper, soap or spicy food in their mouth. �2 forms of frequent CPA respectively. Our result shows that children of male gender, aged 14 years and below, and the children who witnessed adult's using of weapon to hit other at home, was bullied by siblings and had a mother of education level lower than secondary were significantly associated with the occurrence of �1 form of frequent CPA after adjusting for other variables. Similarly, male children, lower age group, bullying by siblings, maternal low education level and child's witnessing domestic violence like adult's shouting in a frightening way, and use of weapons were found to be significant predictors for the occurrence of �2 forms of frequent CPAs. The living arrangement with biological parents was found to be significant protective factors (OR 0.50; 95% CI 0.26-0.99) against the occurrence of �2 forms of frequent CPAs.
Characteristics of physical abuse against children
Risk factors
Discussion
This study of Bangladeshi rural children analysed the prevalence of physical maltreatment by adults and examined associated demographic and socio-cultural risk factors. The findings of this study indicate that physical abuse by adults among rural children is extremely common, with an estimation of 93% and 99% of all children experiencing at least one form of physical abuse within the past 12 months and in their lifetime respectively. Studies using the ICAST tool have found high prevalence rates of physical abuse. However, our findings are much higher compared to the findings of most of these studies. Using ICAST tool, Ribeiro et al [32] reported 85.4% prevalence of physical abuse among school-going children in Brazil. Similarly, Kumar et al [15] found that 75.5% school-going children were physically abused during the past year and 78.5% during lifetime respectively in Kerala, India. Likewise, 58% of Saudi Arabian children were found experiencing physical abuse in the past year [36] and 58% Turkish children during their lifetime [37] . Using the same tool in a multicountry study in the Balkan region also reported high prevalence rates of CPA [38] .
Survey data reported varied rates of physically abused children worldwide [39] . Meta-analyses revealed that the prevalence of physical abuse among Chinese children ranging from 26.2% [40] to 36.6% [41] whereas the worldwide prevalence was 22.6% [39] . This variation is partly due to differences in methodology, definition of CM and the ages of the study population.
Stoltenborgh et al [39] reported that studies using a comprehensive definition of CPA, estimating physical abuse across childhood (0-18 years) and using several questions on physical abuse tended to give the highest prevalence rates. They also acknowledged that a high tolerance of corporal punishment in Asian culture might lead to a higher prevalence. In line with these explanations, our reported high prevalence of physical abuse might be due to the comprehensiveness of the ICAST tool and cultural acceptance of physical punishment to discipline children. A study in the Southeast Asian context revealed that for managing children's behaviour and helping them to become responsible adults, punishment is considered as an effective measure [42] . In our previous study, we found that CM is also associated with hoping for better academic achievement [11] .
In accordance with Belsky's ecological model it is expected that societal and cultural factors at macro-system might have significant association with the high rate of child physical abuse in Bangladesh. The country got its independence from Pakistan in 1971 after a violent war in which it was claimed that some three million people were killed and 0.2 million women were raped [43] . Since its independence, Bangladesh witnessed violence between political parties and government forces in their dealings with one another where extra-judicial killings are frequently reported in media. Several incidents of violent attacks in 2016 against secular writers and bloggers, academics, foreigners, gay rights activists and religious minorities have added a new dimension to this violence. There are also several violent cases with fatal consequences reported in the national dailies almost every day [23] . Besides, thousands of people die every year due to natural calamities and millions are affected by arsenic contamination. Within this violent and disaster-prone society, high rate of poverty, intimate partner violence (IPV) and violence against women increase stress on the whole family, which act as vulnerable factors that serve to potentiate child maltreatment in a larger scale [44] .
Bangladeshi people are thus accustomed to witnessing violence and its tolerance can be a contributing factor to the high prevalence of child maltreatment of the country.
Since its independence Bangladesh Government has endorsed some laws and acts to promote child rights. However, there is very little implementation and awareness among the population. After the ratification in 1990 of UNCRC it took more than two decades to get a child act in 2013. The government is yet to promulgate laws banning corporal punishment in all settings and laws against child maltreatment to ensure child rights and wellbeing.
Of the 17 physical abusive events of the present survey, "hit elsewhere except on buttocks", "standing/kneeling" and "slapping on the head or face" were reported as common physical abuses whereas "giving drugs or alcohol" was the least. Similarly, Indian adolescent schoolgoing girls mainly experienced slapping or hitting [45] . Slapping was also found as one of the most common forms of physical punishment experienced by the children of Pakistani immigrants in the UK [46] . Putting hot pepper in the mouth was one of the most common types of physical abuse experienced by Turkish children [37] whereas no one in our study reported this form of abuse.
Our results suggested that boys experienced significantly more physical abuse than girls, similar to-studies in China [47] , Cyprus [48] and India [49] . In a Pakistani study Lakhdir et al. [50] stated that a male child is fivefold more prone to be maltreated compared with the female child. In educational institutions of Bangladesh, girls received least physical punishment (81%) while boys received the most (98%) [51] . However, our findings somewhat different from what Stoltenborgh et al [39] and Flynn-O'Brien et al [52] have found where gender differences were absent. According to 2006 survey of ILO, some 420,000 children in Bangladesh are domestic workers, mostly girls aged 6 to 17 years old, though this number is assumed much higher now. The majority of domestic working children are from impoverished rural families, who have migrated to urban areas where indiscriminate violation of their rights are frequently reported in media. These young girls sometimes experience severe forms of inhumane physical torture like being hit in the head against the wall, burnt by lit cigarettes or hot metal objects, severely beaten by sticks or metal rods [53] . In consistence with this, female children of our study were found to be more subject to severe forms of physical abuse. One of the reasons behind more physical abuse against male children in the Bangladeshi society could be which Benbenishty et al [54] reported, that males are more likely than females to have discipline problems and they respond better to physical than verbal intimidation.
Age of children is an important risk factor. Our study revealed that younger age group children were significantly more abused physically than elderly children. This finding is in line with other regional studies conducted in Pakistan [50] and Vietnam [55] . Hunter et al [56] stated that disciplining young children in the hope of achieving a better future shows the tendency of Indian mothers to legitimize physical abuse. Beside this, older children gain some physical developments such as increasing body weight, increasing muscle and other adult-like appearances which protect them from being physically punished by adults. This explanation is congruent with the finding of Lakhdir et al [50] . It is also expected in the Bangladeshi society that older children at work are less abused since they are considered as economically valuable in poor families.
Home environment and family relationship are important factors for child development. Our findings of associations between CPA and witnesses of family violence are in line with studies from other countries revealing a strong relationship between witnessing domestic violence and CPA and other forms of CM [57] [58] [59] . In the South Asian context, Hunter et al [56] showed the occurrence of domestic violence at home to double the risk of child abuse in an Indian sample whereas in a Pakistani sample this risk increased nine-fold [50] . The possible explanation of this co-occurrence happens due to family crises and stressful circumstances where economic and parenting stress leads to violence across family dyads (parent-child, parent-parent) [60, 61] . People who live in rural areas of Bangladesh have a high level of stressful economic situation where approximately 35% live under the poverty line ($2USD) [62] .
Our result substantiates that low or non-formal maternal education is an important risk factor for CPA in the Bangladeshi rural context. This finding is consistent with study results conducted in India [56] and Iran [63] that showed low maternal education to be related to higher CM.
We estimated different significant risk factors for CPA among which two levels of Belsky's ecological model, mainly individual (gender, age, and parental educational level) and family (different types of family violence) have been addressed [25] . Future studies need to further address community and societal level risk factors of this model.
Study limitations and strengths
The data on the prevalence of CPA were collected in a cross-sectional study and can therefore only indicate potential associations between CPA and other demographic and socio-contextual variables and cannot provide any evidence of cause and effect. Secondly, the study was based on the participants' self-reported victimization, with a lack of independent verification, which may cause some self-reporting bias. Thirdly, the data were collected in an isolated place for ethical reasons, but absolute confidentiality was not always possible to maintain due to overcrowding surroundings and parental interference in interview. Fourthly, due to the high illiteracy data were collected by face to face interviews and asking children about sensible matters such as maltreatment experiences could influence their response due to feelings of being exposed. Fifthly, our data collection tool was ICAST-C, which had no scope to measure other types of violence than committed by adults.
One strength with the study was that samples were obtained from a surveillance area, where every individual has a unique identification number and based on these numbers a simple random sampling procedure was employed. The large sample size, population based sample and high response rate are other strengths. Further, software-based data collection system keeps the missing data in a negligible amount. The use of an internationally validated tool such as the ICAST-C questionnaire gives possibilities to make comparisons with other studies and was a worthy tool to make assessment of CM in a low-income country context.
Policy implication
Our study findings put forward some key questions for further research. The results show that almost every child experienced physical abuse. A policy should be adapted to influence adults' awareness of negative effects of CPM to get a deeper understanding of child development and changing of attitudes and behaviour. Several risk factors of CPA revealed in this study such as being male, younger, bullied by siblings and witnessing family violence might help policymakers to create increased protective laws and devices.
Conclusion
This is the first population-based study in a rural area of Bangladesh using the ICAST-C tool. Prevalence of children's self-reported physical abuse in all forms was extremely high in the Bangladeshi rural society. The prevalence of CPA was associated with demographic and sociocultural characteristics of the children, addressing individual and family-level risk factors such as being younger, witnessing domestic violence and maternal low education. 
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